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In  rt   on  ',0, 

1909,   B.   G.   Clifn  he   location,  ;il, 

water,    etc.,    of  left  he   :  to  "be  loiowi 

as  thr  3  ftureery.        H    is   Iocs  J;e^    ;n  the  Savenao 

iBhlnistrative  Sit.  na,    in  Section  ;.;g, 

?.   19  I.,    H.    50  W. ,  Ion  oi   ;  , 150 

feet.      l%e  nu.  -ee  "ben choc 

rising  above          -nac  ain 

see 6 "be  d  area  r,nd  "bnil'  cont 

the   seer  moli,    slso   planted  in  ins  :!' 

acres,  tne   thirc   bench,    lying  ahout  48 

first  hesnch  devoted  to  t  truck  garde 

and  hay  land,    cont i± ns  1  of  ^res, 

The  total  area  is   clef  ir  cult  on. 

Transportation  facilities  for  the  nursery  are 

ideal*      The  highway 

through        .  all  t  ugan  on  the 

Chicago,   Milwaukee  .  ilroad,    one -half  mile 

•  the  nursor^  ay  i3e  fl;  at 

tVence  Sp  r,    on  1  them  less  than 

one-fourth  mile  from  the  nursery. 
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Starting  in  the  fall  of  1909,  a  mushroom- 
like  growth  of  the  3  a  venae  Uursery  continued  until 
by  the  frll  of  19l£  it  was  the  largest  in  the  Service. 

rrowth  is  flue  to  two  things:  first,  to  the  feet 
that  It  is  ideally  situated  for  supplying  BtocJs  to  the 
entire  western  part  of  the  District;  end  second,  to  the 
fact  that  during  that  period  a  complete  change  in  the 
reforestation  policy  of  the  !  ietrict  took  place, 
resulting  in  the  determination  to  put  practically  all 
of  the  money  available  for  the  work  in  this  District, 
into  the  white  pine  region.. 

Mr.  Clifford  proposed  a  capacity  of  1,000,000 
odlings.   In  a  report  rUited  August  3,  1909,  he  outlined 
the  capacity  at  1,(   ,  0  as  folio 

tern  white  pine     __.___—  500  H* 
western  yellow  pine     -  -  -  -  --  500  M. 

ourles  fir  ~  ----  250  M. 

oico  .........  -  -      50  H. 


construction 
G.  B«  McDonald  in  |j        1909,  when  50  shade  frames 

uter  ; 

complete  eing  constructed  t?jid 

510  foet  of  one-  inch      jn  the  ground)  and  z  i-.cres 
clc         lowe:1,  .  lly  cleared. 

:ie  firat  sowing  was  done  on  June  8-10,  1910, 
as  folio. 


Species.  L.  Lhs.   Seed  per  Jed. 


••-»  yi«-»  >•-      C 

P IX  .  _L  . 

.75 

JDou      ir  18  .90  .0 

W»  white  pine  .70  5.0 

W.  leroh  -  13.00  ,0 

white  pine  .80  5.0 

Sugar  pine  .  — 


1,068. 

It  was  a  toed  to  get  10,000  seedlings  per  "bed 
in   iVeetern  yellow  pine  and  Western  white  pine. 

A  total  of  10,150  Eastern  white  pine  and 
tern  yellow  pine  needllnge  were  transplanted  in 
the  spring  of  1910  at  r   coot  of  $2.75  por  H, 

The  fires  of  1910  frillefl  all  oi   the  Western 
yellow  pine  transplants  and  most  of  the  Western  white 
pine,    the  seedhefe  being  uninjured.        11  huildings 
then  on  the  site  were  out. 

The  stoolr  fro™  the  3t.   Regis  Sursery  was 

'ispot^  lent  to  the  field   or  to 

Savenac,    and  the  former  nursery  was  dMMtened  in  1C1 

In  the  spring  of  191£   the  capacity  of  Savenac 
ITurser    .          author:  ington  Office,  was 

3,600,000,    tlr  rrisc  0   foll^Mfc%  spring  to 

;5,  750,000  the  stocT:  grown,    proportions  follows: 

W.  white  pine  -75.CO;j 

W.    yellc  •£0,. 

MI.    xarcii.**  *~  '  j-  •  35v/y 

•  ce  ----- 
W.   red  cedar- 

•  gQjt 


Total  .....  100.  C 
h  authorised  at  a  c        ::   ,750,000, 


the  output  per  year  never  reached  that.   In  1914,  stock 
shipments  amounted  to  only  1,560,000,  end  in  1915  a  little 
"better  than  3,000,000. 

These  shortages  ?/ere  clue  chiefly  to  losses 
sustained  in  the  seedbeds  the  first  year, 

3?he  administration  of  the  Saven&c  Hursery  was 
transferred  from  the  Lolo  Forest  to  the  District  Office 
in  the  spring  of  1915,  c.nr  the  writer,  under  the  direction 
of  the  District  Office,  was  placed  in  charge.  This 
transfer  was  made  "because  of  the  in     "ng  amount  of 
specialise:?,  7/0  rk  involved  in  n    ^y  practice,  which  should 
not       _-/  tax  the  attention  o:    usy  Supervisor,  since 
the  nursery  is  not  essentially  a  part  of  the  Forest  organi- 
sation. "• 

•;-h  tho  v     nee  of  Supervisor  Soch  and  the 
rangers  formerly  employed  at  the  nr     ,  it  has  been 

"ble  t     nee  the  work  with  little  or  no  lost 
motion  resulting  from  the  change,  although  it  has,  of 
course,  >oen  necee,       '  the  writer  to  spend  a  great 

?.  of  tine  in  the  s1?         ails  this  year,  which  will 
"be  unnecescary  in  the  futurs.  With  these     -".Is  now  in 
hand,  i^  building  improvements  complete, 

ortunity  will  ^e  afforded  in          r  to  concent?' 
on  nuiierous  mec  'mini st rut ive     ;veraents 

which  it  has  been  prevJ  "->le  to  consider,  for 

•1*  of 

A  suiame:  tho  total  expene.iture  of  Planting 


ffloa»y  for  eaofc  Fleael  Year  follow*: 

Fiscal  yeer  1910       -  -  |«,116.81 
FlEoal  y**r  1911       -  -  $l,4i 
Fieeal  year  131*   -    -    -    ;6,897*73 
isoal  F*ar 
leoal  y©>       I    lA 
1 

for 
expend  a  up  to  the  i'-ieoal  Year 

I'Jie  enowitc  expense  A 
need  for  peittiijtfit  Irnprovea^n^g  ano  the 


,7  with  the 
unt  of  BtMfc 


to  be     o**4  o  4  o  rer-ch  the 


I- 

o sent  there  are  79,  quare  feet  of 

;eds,    or  1659   -  41   x  1  ds   in  1   e  nursery. 

Including  paths  dd  corners  the  total  area  is 

130,000  sc-uare  feet,  or  about  3  acres.  When  germination 
is  complete  in  all  ibeds,  the  stand  will  fee  approximately 
6,860,416.  ITiere  ere  1718  -plants  in  the  field, 

covering  ahout  5  acre;  ,        llowing  £  acres  for  seedbeds 
and  2  acres  for  re  ;  >  acres 

available  for  tr  Lants  are  left   in  the 

"be>  ,    so  at   350 1 000  per  acre,    the  trr:  /it 

oapaoity  ie  4tO(     ,      0,      Providing  all  stock  shippr 
to  the  field  were  £  year  old  transplants,   an  anmu 

acity  of  4,000,000  would  take  up  all  available  ground 
trees,    but  einco  a  larr          ;unt  of  seedling  stock  is 
shipped — at  present  abor          fty  per  cent — ample  ground 
is  left  for  rotation  of  crops  and  summer  fallowing. 
There  ..so   extra  grou:          r  the  nursery  truck  garden, 

and  several  acres  of  hay  land.     In  the  Fiscal  Year  1917 
the  annual  OMHttity  will  have  reached  4,000,000. 
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e  G-overnraent  lias  secure d  first  water  right 
on  Savenac  Cree3c.  Four  hundred  and  thirty-two  miners1 
inc  oen  nilo^  on.  int  ia  about  the 

lull  flow  of  water  in  the  c  "uring  the  dry  Bunsaqp.* 

season* 

t  present  there  is  approxiE  nd  one- 

half  miles  of  ditch  in  use,   nearly  a  mile  of  the  old 
ditches  having  "been  abandoned,    clue  to  low  pressure  and 
insufficient  volume  oa  water  obtained,    end  a  new  water 
ftyfttan  Instc  1  xhe  new  system,  mostly  a  mud-          _ed 

ditch  carried  on  the  side  hill,   hut  fluraed  over  the 
rool^y  poinv  ces  with  two-3jich  pl*ttit, 

ken  from  the  creek  v.  little  "better  than  a  mile  from 
the  nursery.     It  has  a  fall  of  six  feet,        .  ulting  in  an 
elevation  of  10<1  feet  t-.t  the  settling  box  above  the  lowest 
seed  bed  urea.      Thic  elevation  gives  a  j  <& 

pounds  on  the  first   bench.      'Hie  settling  box,   holding 
4£5  gallons,    is  not  use:  rosorvoir,   but  serves  as 

a  means  of  e|)£$jtoing  end  settliD'^  foreign  matter  t:nd 
sediment  water- .          5-inch  int*.  .e 

pipe  I          :he  settl  the  bottor ,  fee   a  the 

inch  main  which  throfcgh  the  main  seed  bed  area 

to  the  nursery  street.  inch  main  &ende  out  a 

-inch  main  for  su .          ng  water  on  the  middle  bench. 


£he  see  a  "bees  on  the  thirc  bench  t-.re  watered  from  the 
';ch  at  that  point,   "but  when  moved  to  the  lower  end 
of  that  tench  the  settling  box  can  feed  another  main 
for  t<  !Tiie re   is  sui  nt  volume   ilov/ir 

inl  settling  box  to  supi. :  least  two  4-inch 

mains.     !Thc  over.  eand.uctiMJte'.  -  of  the 

slope  in  a  flume. 

2fce   l§t$$c  11  1-inch  hoce 

bibbs  o  place c  \7ith  a  50-foot  hose  connection, 

, 

the  entire  area  can  be  c  covered.      The  ordinary  solid 

round  1;  .          r  inkle  re  c  re  user   in  watering  the  beds.     The 
4- inch  r  ill  keep  thirty  of  these  sprinklers   .t  once, 

but   for  light  sprinkling  t"  :ite  a 

crew  of  men  to  handle  the  sprin  oven  sprinklers 

tre  all  that  one  -/nan  can  handle. 

The  overhead  sprinkling  systeos  were  investi- 
and  worked  on  this  summer.     Bo  commercial  &:.stem 
jund  that  vould  suit  our  needs,   so  one  of  our  make 
was  expe;  ed  witli:  -inch  holes  i.re  drilled  in 

alternating  distances   of  4  and  8  feet  ^pt-rt.      Be 
the  8-foot  aperture  a  hole  1/16  of  an  inoh  is  drilled 
and   hoo>  Lth  a  metal  cap  that  cprc.  .^e  stream  into 

a  fan- shaped  spray.  o  cover  the  first  eight 

Jtoet  of  seed  beds,  ;he  be  ,/ond  that  are  sprinkled 

by  the  unobstruc  treams.     With  our  pressure,   the  water 


VI  cover  40  feet  on  each  side  of  the  pipe. 

As  planned,   these  pipes  will  run  longiti          lly 
with  the  beds,   fed  at  either  end  of  the  area  bj-  inch 

from  the  4-inch  main.     3The  perforated   pipe  will 
oed  from  Itr  to  1  inch  at  the  proper  distance  from 
oh  end,   to  maintain  an  oven  pressure,   to  the  center  of 
the  area.      The  laterrl  ice  :ain  will  "be  "buried,    to 

clear  the  surface  of  the  grour          m  permanent  piping:, 
the  spraying  pi,  on  1-foot  poets,    BO  the  streams 

will  clear  the  seedlings,   and  keep  tbt  perforation*  from 
beoor  logged  by  "being  trampled  on. 

sprinkling  fjysten  oi  this  kind  will  lessen 
oosts  considerably,   for  while  one  man  is  kept  constantly 

rk  watering  the  trees  under  the  present  system, 
under  the  overhead  all  that   is  needed  is  the  turning  on 
of  the  taps  in  the  evening,   and  letting  them  run  until 
the  seedlin  ve  received  sufficient  moisture.      l;1r 

will  also   enable  us  t<  nkle  in  the  cool  of  the  evening, 

instead  of  in  the  hot  sun,  V7hieh,  although  it  has  not  been 
proven  by  experiments  to  h;  ve  an  ill  effect,  theoretically 
is  injurious  to  the  young  growth. 

At  the  lov/er  enc  of  the  4-inch  main,   are  lied 

two  £- inch  gate -valve  tups,      A  few  feet  fr  is  a 

large  reel  containing  ;  00  feet  of  £-inch  mill  hose  in  50- 
foot  lengths,    set  in  a  hose  house  that  can  "be  turnec  about 
on  a  swivel  and  unreeled  in  any  direction  and  coupled  to 


the  taps.  These  500  foet  of  hose  will  i     a  play  of 
two  streams  on  ell  nursery  bu:     s  except  the  barn, 
and  one  stream  on  the  two  remote  ranger  dwellings. 

estic  system  is  furnished  with  water 

from  the  4-inch  mr.in  «lso,  "but  since  the  water  must  "be 
shut  down  in  winter,      £  iKWii  o       le,  *ue  to 
standing  in  the  pipes  during  the  hot  day,  it  is  re  com - 
od  that  a  lip.     "be  !:•  "    r- 

poses. 

The  transplant  rrea  is  watered  hy  irrigation. 
The  system  is  not  elaborate,  since  the  upper  bench  fc: 
an  even,  1  crtion  of  clitchc 

apt  to  change  nents  of  the  transplants 

re  a  u3 


'? 
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Sec  6  lings. 

Seedling  stock  will  have  to  be  depended  upon 
to  raise  the  capacity  to  4,000,000  in  the  Fiscal  Year 
1917,     :.;o  maintain  it  ,f  or  two  years.  Most  of  the 
stock  originally  eown  i'or  tranagteftting  that  doec  not 
appear  too  dense  in  the  "beds,  will  lie  over  next  year, 
and  then  be  shipped  aa  seedling  stock.  (See  Capacity 


Adding  the  area  necesaary  i'or  spring  planting, 
exclusive  of  beds  that  will  be  taken  up  in  the  spring 
and  resowed,  a  total  of  lour  <     will  be  needed  $4| 
the  seodli-     md  next  year.  While  this  additional 
acre  of  see  beds  will  cause  no  crowding  of  the  land, 
yet  it  will  neoescitate  putting  on    Large  number  of 
new  beau  on  tha  third  be.       oh  has  several  disad- 
vantages, namely:  Loss  water  pressure;  more  weeds,  and 
distance         center  of  in^teri^l  and  equipment. 
Stwever,  if  we  continue  to  £,rov;     iy  seedling  stock, 
arrangements  can  be  m&fe  for  a  iaor<     :ematic  handling 
of  the  beds  on  the  upper  bench,   i'he  volneae  of  water  in 
the  high  ditch  vrill  be  sufficient,  but  additional  mains 
and  settling  boxes  v/ill  have  to  be  installed  to  supply 
what  lacks  in  pressure  on  the  third  bench  from  the 


-11- 


, 


present  Bain.                          will,  of  course,    eventually  be 

reduced  to  a  minimum,  s  on  the  third  "bench 

can  "be  moved  to  the  lower  thus  bringing  them 

adjacent  to  the  other  seed  bed  are 

In  gJWplUg  the  be      ,  .ion  ::  en 

first  to  e   the  r  is  to  be  taken  out.     For 

example,  we  have  one  hundi;  race  bede  on  one  corner 

of  the  area  which  will  be  shipped  in  the  spring,     -long- 
aide  these  are  two  liu  of  1-0  yellow  pine,   which 
will  be  shipped  the  following  ^ear  as  3-0  seedllr      .     Yello: 
pine  which  ie  to  be  transp!  r  old  is 
glutted  in  the  ol                                  o  that  the  two  plots  of 
yellow  i^ino  v/ill  come  out  at  the  same  tiiL-e.     This  will 
jre  grou                   plowed  than  if  these  two  plots 
were  separated  by  stocked   ;                   ,            in  many  cases, 
make  it  poesible  to   cross                         ea,   which  is  very 
beneficial  to  the  physical  improvement  of  the  soil. 
Also,   material  ij                 rnent,    such  as  seeo, 
tools  for  reeowing  this               need  not  be  distributed 
between  the                     • 

Second,    cone  jion  in  gro  .          Mention 

ie  given  to  the  jsiraiiarity  of  care  an  ent  of  the 

stock,     i-or  exajLTple ,    in  .  .^ace,   v/e   find  it 

\;ives  under  the   iirst  cc          oi^.tion, 
Eastern  and  Western  white   pino.      It   ic  in  a  : 


joining  the  Western  r     '  o,   "because  bcj               're 

si  plots  may 

"be  handled  r  "below  1 

Ca               Sche  or  left  "blank. 

All  new  experimental  beds  will  "be  put  in  the  new  experi- 
mental area  on  the  thlr^  hen  oh,    so  as  not  to  interfere 
wit-                 i          '  3  arr;  rrr 

lowing,    the  ground  is  thorc 

harrowed  with  a  spring-tooth  harrow,   and,  &£  neeescci.ry, 
further  levelled  and  pulverised  with  a  float.     The  heds 

,   four  feet  wide  and  forty- 
two-foot  paths  ;  .      Then 

'tiller  if.  used,    it  is  applied  at  this 
It  is  app.'ied  by  hand,   and 
soil  with  rakes.      Sflien  horse-manure 
is  used,    it  is  worked  into  the  ground  by  the  first 
plo?;ing.      -The  b<;  by  shoveling 

dirt  from  .Lilly  raked  .ovelled 

by  hpjid.  o^eretion,    stones,    roots, 

jack  into  the 
path  and  later  v/lieele  1  smoothing  of  the 

one  with  a  ho  .  ng,  manipulated 

on  v/ith  one  hand,    '  •';  and 

o  the  surface  free  -'.-hat  ^  re  apt 

to  drop  into. 
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difference  m  thrift  and  un  ity  of  the  stock** 

For  a  while,   an  application  foi  p  movement 

oi  ,oil  seemed  <  uite  solved,   but  this  ^pli- 

bions   have  .        11  s?  ;oun  bees  w«wi  given 

of  t  vino  a  dry  blood  end  one  pound  bone 

aeal,    to  forty-eight  itjfty*  ieet.     Beds  were  left  to 
oheok  the  results.      In  general,    the  fertilised  stc 
has  a  rich,    dark  oolor,  >noro  thrifty  than 

the  yellow-greei  ly,   non-fertilised  stock.      On 

close  examination,    tbe   crown  is  found  to  be   larger  in 
the  tret-.te  J.      Of  the  107  befcB  sowed  for  yelldf 

pine  traneple-nt  stocv,    '    o  foui  >  beds  ht-.ve  t: 

thickest  stand.      3?his,    however,  may  have  no  bearing; 
on  the  fertiliser. 

This  summer,    the  white  pine  beds  were  infected 
v/it  isease  t<.  WiSBple  :-ting 

•ost  Pathologist  of  this    '  istrjct.     j  11  of  this  area, 
excepting  one  row  of  experimental  lying  adjacent, 

had  been  dr  with  blood  &nd  bone  nea.1  when  cowed. 

ae  far  as  we  havo  been  r.ble  to  ascertc?:.n,    the  fertiliser 
in  the          i  block  of  otock,   and  not  in  the  exoerimentti 
a  the  only  difference  in  the  Cc  re  aoaA  treetoent 
between  the  two.     Yet,  while  the  expgisfeMKtoX  row  had 
only  one  dead  tree  at  the  root  per  forty-eight  square 
feet,    due  to  t>;<  .-pie  ii  ^•aae,   the  "beds  adjacent 

were  literally  brown  with  deac  seedlings,      Ihis  fact,  and 

-1. 


th,  tied  no*!es  in  connerison  "between  the 

"on-f^SPfcBtl  it  on 

fflOWt-  'irviV; 

grr  VAfie  owth  in  the  fertilises  stool~)    led  me 

to  "believe  commercial  fertilize:.  oses 

the  etook  to  ftr  ,  horlties  on  the 

•3H*3eot  '  Ul  order  to  obtain  the  hr 

rer  nurse  iteft  in  the  field,    it  nust 

"be  grown  in  as  near  like  condition  at  1?he  nureery  «^^ 

'  under  its  parent  tree. 

Yet  r  oovi.r  !-e  stock  with  a  stimulus,   a>* 

the  grower  does  the  hothouse -rose,    result  n  a  weakened 

<nt  organism,  '    it  to  better  smrvire  all 

competition  in  the  field  than  stock  trained  for  field 
plant iru  • 

classes  of  stock  planted  in 

the  flel  little,  od  more  wHI  W  Miitned 

no  -Itot  we  efH^^f  WMKfeiBions .  J'Hrfk*tey  give 

•  -  enl    *?f '  forest  extension 

MP  o   its   ill-effect  1-  .      It  is  survival  in 

the  field  that  we  want,   and  the  cost  of  tree  production 
the  nursor  in  wi  ses,   less  than  the  cost  of 

•t  cturlly  setting  the  trees   in  the  plant;:  tion. 

n  elPl) orate   sot  of  checks  on  hlood  and  hone  me 
fertilizer  WES  started  th::  l     t  the  nursery.      This 

stock  will  he  watched  closely  in  the  field,   from  which, 
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it  it  "believed,    conclusive  results  can  "be  obtained,    to 

in  ,1ust  what  effect  the  coHnneiXiiel  fertilize! 
on  the  planted  trees.     Experiments  with  other  fertilisers 
will  be  renewed  in  the  ;  pring. 
:  .     Sowing. 

11  coniferous  seed  is  sowed  broadcast.     The 
t'esirc  unt  of  c  .-ty-eight  square  feet  is 

wel  ::f,le,  ils  set  12  feet 

apart  in  the  row  of  beds*     QTnis  unit  will  help  to  more 
accurately  gauge  even  sowing  thi  -•:  had  to  boa  die 

large  ities  of  seed  for  larger  are;    . 

i'lie  sower  wal          >wn  one   Bide  of  the  row  of  be 
tdng  the  seed  ir<  o  path  to  the   center  in  quarter-circ 

lar  sweeps.     He  not   hop  over  the  row  and  finish  the 

twelve-1'oo \  i'ore  he  starts  sowing  another,   but  sets 

down  the  pail  an  e  next,    rno   so  on,   until  t 

of  "beds  is  finished  on  the  one  side,    then  oomes  up  on  the 
other.      The   foreman  generally  weighs  and  sows  the  seed. 

Following  ic  red 

c  forty- eight  Brutvj:  t  in 
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mount   of  Seed  to  Sow per  l£-loot  Bed. 


Species 

Seed 

ost 

1     1    <  i  C"1  f** 

, 

of 
Stock 

• 

ount 
:      Sown 

Expec- 
Stcnd 

P.  monticola 

25,197 

41 

:  10  ozs. 
:      1  rb. 

7,500 
12,000 

P.   strobus 

29,274 

60$ 

Ming 

Tr             nt 

7    02S. 

7  ,500 
14,000 

Picee  Engel- 

140  ,  500 

81 

,31  Sp  ldlt 

:    .6  OZB. 
:1.7 

4,500 
12,000 

-old 

• 

:   2-3/8  IT) 

6)500 

Inc?  tion. 


o  *bed£  i 


Age  of  £  \Vlien 


ited. 


Age 


P»  monticola 
P.   stro"bus 

Pic-.  Imanni 

rosa 


-0 

1-0  -   (When  L- 
(ation  1 


2-0 


1-0 


of  genain- 


-0. 


•>'&&   oi  sj«  celling                                          *.,. 

, 

AM 

P.  monticola 
.    strobus 
Picea  Engelirianni 
j..    -oonderosc- 

-o 

- 
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The  ideal  arrount  of  stock  to  grow  per  bed  is 

being  worked  out   in  nursery  experiments.      icn -ing  final 
conclusions,    densities  shown  in  tc.ble  on  page  18  ere 
representative,    in  my  'best   ju%iBent,   of  the  amount  to  sow 
per  forty-eight  square  feet. 

ter  sowing,   the  seed  is  covered  with  fine 
river  sand.      :.;  .t  ean  ths  in  wheel 

•...',  /enl$  £-B  possible  with  a  shovel. 

It  .on  1  eve  lit  with  «,,  straight-  .  board  shout 

t\vo   ioc\.   lQj£^]M9i|0jpl&uecl  b.  .  .L.n,  h  the  same  as 

in  levelling  the   surf;  :    ?i  newly  laid  cement  nalk. 

Formerly  the  sand  wes   firmly  pa  died  with  t-   tamper,   hut 
this   :  or-weighted  roller,    :  iit;/-\;wo  inches  wide, 

was  tried  out,  which  not  01  the  cost  of  •$*• 

operation  nian^  hun  ,   tut  ^Iso  ;  the  sand 

raore  uniformly.      It  is  noe(  or  our  1  soil,    that 

this  roller  '  Ifl  ot  in  aiameter,    to  avoid  a 

rippling  effect   on  the  surface  of  the  he us. 
4»     Pepth  of  Coyer: 

>-*B^roue  experiments  aery  show  that  the 

th  of  sc.nd  co"ver  is  vit-1  to  the  ^  ation  of  the  ser 

In  the  ti-'ole  iollowing  are  eo»e  of  the   re  suite  obtained  from 
experiments.-  pth  of  sejiti   cover*      it   is  believed  t) 

uneven  d€  n  the  is   due  more  to  uneven  depth  of 

covering-  ti.tn  to  uneven  sowing.      Just  what  covering  will 
give  best  results   e  experiments. 


ir  be  veneo  Ifurse          -re  sown 

onnine  the  proper  3*#tn  of  cover,    in  May,  .70 

and  two  In  drills.     K,*oh  bed  o*H*fc***d     lots 


of  Western  white  pine  soed  covered  with  1/4",   £/8"t    !//'•", 
5/8  %    and   3/4"  of  sand.     Kuch  plot  was  sown  with  £  uniform 
quantity  of  seed. 

made  froiu  time  of  sowing 
*&s  oomplete,   ancl 

ViBe  to  have  taken  place. 


^rrent  > 

until     ugust  1,   1915; 

ppeai 
.  oour<  1,   iy 


e  results 


Ber/th  of  Cover. 


Me  the 

I/ 

1 

6/8w 

S/ 

:i:o.of  ?lots 
Ave.ls  Based  on 

/ve.  Drills 

379 

SOS 

56 

166 

107: 

8 

. 

63. 

.  ^s 

. 

£ 

/ve.   Both 

..'4 

4: 

Z- 

204 

141 

4 

~er  a 

surviving 

100^ 

86. 

57. 

41. 

28. 

4 

< 

3?he  tote- 1   re  -      -  up   to 

:ust   1,    -  ^j: 


Method 

I/ 

I/ 

6/8^ 

if    riots 

:Ave.is  Based,  on 

Average  "both 
JMlthoda 

:.:;o 

1 

16V 

1^J£ 

4 

Per  cent  of 
total 
tion  lost 
:>ugh  damp- 
ing off 

25. 

26.95t 

S7. 

45. 

56.7$ 

4 
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From  the   <U'.t&  o";  .3d,    it  is   concluded  that: 

1.     One -fourth  inoh  is  the  optimum  depth  for 
sand  cover  on  Western  white   oine  "beds,   combining: 
(a)   highest   rate  of  germination, 
(h)    lowest   relative   lose  from 
gjpaping-off,   and  from  all 

causes  combined, 
(o)   highest   relative  survive.!, 

Undei  the  conditions  of  this  test,   one 
nd  of  seed  will  produce  as  many  plants  under  1/4" 
cover,   c.c  1-1/7  pound  ^r  3/8"   cover,   or  r early 

o  uncle  at  1/8"  in  depth, 

.      bsolute  .prevention  of  dqpjtftg-off , 
while  it   .  3  relatival  ;c.  to  the 

Aftftper  sown  seed,   would  not  prevent  a  beavy  waste 
with  deep  cover.      She  theoretical  survival,    had 

:en  no  loss  from  damping-off,   would   st^nd  thus: 


(   i  ot  s )  4- 

(M  -       (        from  =     (Theore 

irriTal)  (^tanping-off     )  (   Survi\ 

.omping-c 
(Klininatr 

1/4"  -       186  -  680 

3/8"  426             176  *  602 

1/2"  E84             107  =  4 

5/8"  EC.              184  «  388 

^/41f  -       192  =  333 
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4»      EHe  econc  ,th  cc 

labor  with  1/4M  is  SA  it. 

5.  It  appears,   however,   that  shallow  covering 
is  likewise  more  favorable 

6.  li,  ie  impossible  to  obtain  a  uniform  density 
with  tills  specie  iout  uniformity  in  depth  of  cover, 

no  rnntter  how  evenly  the  ,        stributed  over  the 

sowing  aurii.ee. 

Ifhe  sec  :iafly  food  stored  up  for  the 

use  of  its  embryo,   as  soon  as  germination  sets  in. 
food  is  iii!  nufactured  I  it  pierces 

the  surface  of  the  soil,   uhen  the  light  enables  the  plant 
to  carry  on  phot  Jf2£JttHP^ore*    '^  ^ae  sand  covering 

is  of  such  depth  th&-;    I  jryo  lias  used  up  this  stored 

food,    it  ?/ill  die  of  starvation,   &s  _  o.      It  might  be 

ited  out  here,    that  when  we  speak  of  those  above  the 
gsaun  o  present iiit  ;°&*  we  L  rtially  in 

error,    for  many  may  have  die  ion,   hut  before 

the  the  eurfe.ee. 

..•leans  and  ceviees  for  securing  a  UL-LCT. 
over  the  lots  have  "been  worked  on,  but  up  to   the  present 
time,   with  no  satit^ ring  result,  .          nee   the  surface  of 
an  individual  be  curved  or  rolling,   a  frame   for 

gauging  the  cover  cannot  be  Bet  econ<x  ty  to  conform 

to  these  irregularities  of  t;  ,  e» 
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otins  for  regulating  this  depth  of  cover 
has  been  solved,   the  old  method  of  just  guessing  will  have 
to  be  followed,   although  the  irregularities  may  be  somewhat 
modified  by  more  painstaking  in  t.          oration* 


Within  twenty-four  houre  affeer  Bowing,   all  beds, 
excepting  those  left  to  check  results,   are  given  the 

sulphuric  acid  tr«*|pwsnt  recommended  by  Carl  Iu  rtley 

;-.-/16  fluid  ounces  of  t..cid,    diluted  in  3/16  gallons  of  water, 
applied  to  the  square  foot.      rJ?wo  days  after  the  acid  treat- 
ment,   the  e  given  a  thorough  sprinkling  to  v/cish  the 
fungicide  well  dovm  in  the  soil, 

ing  difficulty  in  securing  rinkling 

cr-n  thr.t  will  not  be  eaten  b;-  the  acid  so  rapidly.     The 
roso  will  last  about  four  hours  of  continuous  use,   &nd  then 
W'  ?0BlMPd  v  ttaMfc  JSbe  rest  of  the  ctn  remains 

intact  with  this  usage,  but  zr.ust  be  abindonou  because  of 
the  eaten  spout.  :       \  coateU^r  on  the  can  hae  been 

tried,   but  it   does  not  (Shjplr  the  react jon  ol  id  on 

the  ainc  enough  to  wfu&ft&t  •*;  • precaution.  J-t tempts 

^§rtll  be  Kf.Je  to  secure  spsJBfclers  made  of  granite  ware, 
laee  or  wood,    lor  applying  the  acid. 

fhe  acid  is  bought  in  car bo   n,    at  a  price  ranging 
from  4  cents  to  5  cc  and.      It  is  believed  that 

•is  cost  cen  "bo   reduced  to     bout  '•   cents  by  purchasing  it 
in  large   drums  contemning  about  1,000  pou  /ll  rcid  is 
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rohaeed  at  coinraercial  strength,  93.50^  -  specific 
g*"       U  -6f~  66  degrees  Beame,  hut  since  it  may  weaken 
through  handling,  or  lying  over  to  the  next  sowing,  I 
recommend  that  a  hydrometer  "be  used  for  testing  the  strength 
of  the  acid  "before  it  is  r-  orlied,  in  order  that  we  IR-- 
accurate!;  check  results. 
6»  Sea  eon  of     ig. 

For  the  fine  se     specimens,  such  as  larch  and 

spruce,  spring  sowing  is  entirely  satisfactory,  and  we  have 

i 
had  no  trouble  with  see7  holding  over  for  a  year,  The 

sowing,  however,  should  "be  done  early,  provided  the  ground 
is  dry  enough  to  work  well,  usu      "bout  the  letter  part 
of  Vpril.  This  applies  to  ell  species  for  spring  sowing. 

Yellow  pine  has  heen  sown  in  the  spring,  hut 
this  seed  is  showing  r  tendency  to  partly  hold  over  its 
germination  until  the  last  month  or  two  of  the  growing 
season.   This  late  geimlnatlou  in  transplant  stock  is  not 
noticeable,  although  it  may  hrve  its  ill  effect  in  winter 
killing  or  the  shock  sustained  "by  transplanting,  hut  In 
raising  2-0  stools,  the  seedlings  of  fell  germination  are 
so  inferior  that  it  is  necessary  to  cmll  them  out  when 
the  stock  is  t  ken  u     ^out  25-  of  the  2-0  yellow  pine 
stock  taken  UP  this  fall  was  discarded  for  this  reason. 
Fall  sowed  experimentr!  he^s  of  this  class  of  stock,  show 
thrifty  stock  oil  e^en  age. 
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The   question  ol  ting  Western  v/hite  pine 

In  one  yei-:r  h=  s  not  teen  solved.  'Y/ing  of 

this  species  is  practise    . 

stern  white   pine  seems  to  vary  in  its  tendency 
to  t-11  germirute  the   first  .      While  total  germination 

the   firr  r  can  generally  be  depended  upon   if  t  ed 

in  w&ter  r  efore;  ,    still, 

seed  from  e   different  lot  r.ay  hold  over  r/.s   in  Western 
white   pine.      See  sod  from  the  Northeast  Fores' 

Company 

••3ons,   treated  exactly  like  the  other  lot  here  &t  the 
nursery,   held  rJbout  50^  of  i"  -ion  over  to  the 

second  year.      It  olieved  that  this  irregularity  can 

be  avoided  by  fall  sowing  o:          tern  white   pine. 

The  sowing  f  the  see^   be  e  un£er 

direct  supervision  oi          -'stc-nt  Forest  Honker   I.  lr.   Simon. 
who  b  ent  four  years  •  t  the  nursr  a5  is  a  thoroughly 

competent  man.  iven  work  six  montl  of  the  year 

an'  overnment  house  rt  the  nursery,   where  he  resides  the 

year  round.      If   possible,   ho   should  be  transferred  to  a 
small  nursery,   on  which  there  is  r/orfc  for  him  year-long, 
e  following  Is  •    good  unit  ;vorklng  crew  for 
covering  of  ti 

2  men  to  wheel  cnf!  spre  id, 

1  rneoi   (foreman)    to  '  o    , 

2  men  to  level  off  sand  an?   roll  beds. 


Is  crew  of  iiv        a          n  sere  200  lE-foo-; 

per 

/  • 


Bo             3  nurt  notice 

in  the  nure                       iown  conclusively  that  shade  is  unneees- 

ry  for  y<            pine,   but  as  for               a  white 

white  pine  &nd  ooruce  are 

given  one                         ,  e  fourths.     Since  the 

twelvo-i'o  t  be  id  the   longer  "beds 

>   i  er  to 

use  woven  lath  t  ,   than  the  present 

exercised  in  placing,   and 

particularly  in  removing  artificial  sjluir.e.      1  believe  that 
con;  ..ram  sun  score  -moving 

the  seedlings  on  a  br2  :ay.     By  selecting 

a  cloud:  x1  this,    or  rempvint  iJha^  jfcr  only  a  few 

hours  rt  a  tine   -  e  mon-,  u:  lly  c  ecus  torn 

light,  :rrom  thi,  :          ..  uced. 

S. 


broaciCc-st 

shoul  tinuor-  <;ion,    an 

clean.  uniform  the  seedling  stanfi,    the 

less  weeding  will   be  required.      .-..11  v/eecing-  in  the  beds  is 
done  b,  oulc?.  "  on  enough  •  I     i  weeds 


when  fhey  all,    so  as  not  to   disturb  the  seedlinge . 

n  early  start  at  the  weeds  wilj  great  og  in 

this  phase  of  the  Lasl  ns plants 

uee tilings  were  neglected  for  severe!  watte  during  tfe* 
construction  of  the  new  water-ditch.     I'he  spring,   "being 
an  unusually  wet  one,    "brought  oir  undance  of 

v/eeds,  result  t  the  upper  hand  the 

entire  set  son,    even  though  five  men  were  at  work  all 
summer,    endeavoring  to  catch  up  on  the  ?/eeding  and 
cultivation.          check  on  this  stetappnt  is  stoown  by 
the  faot  that  1  started  on  a  "block  of  50  48 -foot  yellow 
pine  beds  i  &  soon  £.s  weeds  began  to  appear.     Sfhis  arwth 

11  v/eees   in   lest'   than  ;  n  hour  once  a  week. 

j-   special  effort  should  be  made  to  keep  the 
timothy,    clover  and  weeds  along  the  ditches  mowed  down 
before  they  go  to  see   ,   is  the  ditches  carry  large  unounts 
of  seed  into  the  nursery. 

A  riddance  of  weec  £MP  ^long  the  borders 

of  the  area  tntl  in  the  t  only  lessens  the  source 

from  which  foreign  seed  nay  be  carried  into  the  planted 
areas,   but  gives  a  clean-cut  i  ce  to  the  beds  and 

transplant   ro^.u.        p   •    ;i*ig  of  t  3  within  a  foot 

of  the  sti-jQcs  impresses  one  garden  out  out  of  the 

glee. 

For  weeding  the  paths  in  the  seed  jfofts  eleven- 
inoh,   one  sided  sweeps  of  the  Planet  Junior  hand  toolc 
were  tried  out  this  summer  ana   found  to  be  very  satis- 
factory. 


9, 

2Tb<  1*  water  applied  to  the  t:0ed  "beds 

;o  the   JulgpeBt  of  the  nurce ryman, 

;  nd   I  "believe  he  has  used  excellent   Judgment, 

The  experiments  which  have  been  made  in  watering  have 
ther  inconclusive  results,   except  that-v1iiavy 
w&tf  ^tervalB  iloes  not   seem  to  "be  as  effi- 

cient    s  more  frecment 

oarticu'i  Important  during  tM 

germination  period.      It  tcust  "be  kepft  in  mind  that  water 
is  necessary  to  iMtlatf  ^termination.      In  the  period 
following  this  wf*1t9  1fo*  tiria  when  the  sprouting  of  the 
ser  :ually  occurs,    the  seed  is  in  ite  most  delicate 

condition,  t  subject  to  serious  harm  or  IOBS  of 

entire  vita  111  .      ,/hen  germinative 

tarte  •hould  not  be   checked 

thru  the  the  most  primary  requisites,  water. 

oauent  sprinkling  7en  to  the 

geminating  "beds,   and  he  vier  and  lees  frequent  water 

an  to   the  "boc^s   ths  e  completed  ;;ennination. 

10,     Injuries  to 

uring  the  latter  part  of  April,    1915, 
the  attention  of  the  Office  of  Investigations   in  Forest 

jhology  w  j   called  to  a  rust   that  had  broken  out  on  the 
Btexns  of  £,-0  yollo  Kipments  to   field  plantations 

were  held  subject  to  inspection.     The  seedlings  were  found 
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to  "be  infected  with  the  yellow  blister  rust,  leredenniun 
fil^mentosum.   11  of  the  2-0  yellow  pine     inspected, 
ana  the  visibly  infected  seedlings  -  bout  4  per  cent  - 
culled  and  burned,  i  thorough  exsmination  of  the  territory 
surrounding  the  beds  rc^.         rge  patch  of  C^stilleie 
miniata  growing  on  the  edge  of  a  lodge pole  pine  stand  near 
the  creek  bank,  directly  northeast  of  the  infected  seedling 
beds,  and  not  more  then  £00  1     istent.  The  records  of 
the  weather  station  here  show  that  the  prevailing  winds 
blow  northc  v/est,  which  is  an  important  factor 

in  spore  distribution  between  the  two  hosts*  These  winds 
sweep  northeast  from  th.       How  pine  beds  over  the 
Castille:    tch,  and  in  i-evercinft,  blow  southwest  from 
the  Gristilleia  ares  to  the  seedling  beds.  In  this  manner 
the  aeciospores  from  the  infected  yellow  pine  are  distri- 
buted to  the  Ot  stilleie  p]     and  the  sporidia  borne  on 
the  Oastilleia  leaves  <  re  transmitted  to  the  young  trees 
in  the  beds. 

The  scare  from  t    ^ridermium  infection  had 
hardly  subsided,  v/hen  a  seemingly  more  serious  disease 
appeared  on  both  the  2-0  yellow  pine  and  I         '  te 
pine  seedlings,  The  seedlings  were  affected  with  a  dying 
of  the  tops  or  "Purple  Top. T   The  heaviest  infection 
appeared  in  the  beds  on  the  west  border  of  the  groun 
whore  the  soil  conditions  r.re  the  more  moist,  and.  decreased 
in  the  beds  to  the  e  st,  being  only  15  per  cent  fatal  in 
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some  of  the  drier  beds.      Investigations  showed  that  30 
per  cent  of  the  seedlings  were  actually  dying  from  this 
cause,    and  since  this  inv -  Ivec  the  loss  of  a  large  amount 
of  seedlings,    it  became  apparent  that  some  method  or 
methods  of  r^revention  shoulo  he  introduced.      fl:-e  District 
thologlst  at  this  tjme  kindly  agreed,  to  co  te  with 

us  ana   the  control  uirser  ee  In  the  District 

has  been   put  under  hir          ^rvision,     A  4-4-60  eoap  oaux 

mixture  w^e  lest   servlfcg  the  se  on  all 

the  :  r  1-0  sr  <*B,    £-T.         ::~5-60  soap  Bordeaux 

recoirmen  r  the  ol^er  anc"  hardier  seedlings,     /ll 

infectec  -B  were  re*  urnec.     Krperiments  are 

er  wey  to   determine  the  exect  calHMF^f  the  -;ile  Teya< 

of  these  ee 

The  heevy  rf  Ine  of  the  sprin  considerable 

loss  of  Western  white          i   r'ue  to   dftttping-off .      I  do  not 
Imow  whether  1  *?ent  of  ti  oce  beds,  when  sowed, 

>tive  or  not.     Fo  treatment  r  .en  ffter  germina- 

tion. 

ts:     Bo<v  MB  no  trouble  until  this 

fall,  when  t!  f  the  new  fell-sowed  beda 

on  the  thirr3   Ion:    ,  -oved  ineffective,   but 

',:    shot'  "    of  ciipbWte.     Mice 

flo?m  by  the  nursery  force  of  cats,  now  numbering 
ten*  ' 
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Birds:  Screen  frames  are  used  for  protection 
against  birds,  but  at  no  time  are  all  germinating  beds 
protected  frois  them.   In  the  p&st,  birds  have  "beer, 
nuisance  rrund  the  seed  bo  u.   The  red  poll  linnets 
would  come  in  large  flocks  and  raid  the  newly  sowed  beds. 
When  scared  from  one  block  of  beds,  they  would  fly  to 
another.   I  boy  was  kc    iring  most  of  the  growing  season 
to  scare  then  away,  but  the  birds  could  not  be  kept  from 
doing  considerable  dar.cge.   Ihe  federal  law  does  not 

-mit  killing  the  bir  ;     <is  year,  for  some  unknown 
reason,  bir     ve  no  trouble  whatever. 

Screen  frame  e  sft/ve  only  &,-    re  caution  to  the 

the  birds.   If  these  screens  can  be  be  abandoned 

^ 
^reat  saving  will  be  made,  not  only  in  the  cost  of  the 

screens,  but  also  the  1     mount  of  handling  that  is 
necessary  in  their  use.   i'o  cover  all  the  beds  with  screen 

aid  mean  a  total  investment  of  15,000.   Tho  question 
would  be  solved  if  a  permit  could  be  gotten  from  the  state 
game  warden  to  shoot  these  birds. 

Other  losses:          of  two-year  old  pine 
beds  were  sun  scorched  last  summer. 

It  is  estimated  that  $100  worth  of  damage  was 
done  to  the  new  fall  sowed  white  pine  beds,  when  a  stray 
horse  got  into  the  nuroery  one  night,  and  made  a  rao» 
course  of  pt  rt  of  the  no.    -owed       .'he act  baa  not 
been  a  year  In  the  life  of  the  Savonac  Nursery  that  somt 
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horse  or  cow  he  3  not  gotten  into  the  nursery  and  tr&ropled 
down  the  beae.  They  generally  gain  entrance  through  SOH» 
gate  left  open  c  at.  Bolf-closing  gates  will 

probably  end   to  this   source   of  df.:.m- 

11.     -.-.ul  cliing. 

It  is  clearly  unnecessary  to  mulch  yellow  pine 
or  seooi  .          ;st  year  white  pine  beds, 

wfeere  the   sec  "•  nd  is  scattered,  and  gemination  has 

continue  o  should  be  mulched*     One-          -  jld  spruce 

should  c  .loo  be  mulched.  ised  for  mulching, 

sir.ce  it  i>  only  cl  r  ;le  material  for  that 

purpose.      Strt'W  "brings  in  quite  e  lot  of  grace  seed,   but  it 
cannot  be  .f.      On  e   should  be  taken  that  chaff,  which 

cauoeo   •  3,   be   discarded.     Six  pounds 

if  ati-  c  used  per  Ig-foot  "bed.     Several  beds  were 

mulched  this  fall  with  excelsior  and  burlap,   to  get  a 
check  on  hotting,  winter  killing  and  introduction  of  weeds 
in  the  str^w  mulched  beds, 

If  a  net  .  .   comes  early  in  the  fall  before 

much  freezing,    it   is  better  to  wait  until  the  changing  warm 
and  cold   daye   of  spring  set  in,    bei'ore  nulching. 

, 

e  neof  .uiaberecl  with  markers  made  of 

twenty-gauge  ron.      The  number  plct-e   is 


-\1  is  1'x  12',  folded  on  both  e<" 
to  give      ity,  end  soldered  to  the  number  pL.,te 

1  plots  of  stock,  both  t       ~ts  and  seed- 
lings,  re  fully  described  on  the          ed  Bed  Marker 
(see  blue  print).   On  t      d  inserted  in  this  marker  for 
seedling  stock  is  given: 

c       vncl  nnmber  of 
. 

)f  see  , 

4.  ate  of  3 owl-  , 

5.  Amount  of  seo 

6.  Oare  t, 

'  :ig  ti  lants  are  raarked 

to  show: 

1-   Corner  of  plot  ana  number  of  to      , 
2. 

.irce  of  sec    , 


5. 

7,   Ci re  '  nc   tr^atmc 


'•*,  .  .;'iyjp..1iv'  -•'-•' 

In  the  fall  of  191   ,  to 

introduce  1  -tern  of  Scientific  Management 

into   the  nurse  r:  .        rom  a  close  study  of  Jayloi 
TrShop  Mcnsgeinenl  s,    the-          it  ing 

force  "became  ced  that  in  nursery  work,   as  in 

no  other  w  -3  err  ice,   the  rcethofs  therein 

outld  •-'  resul  rble  to  a  high 

degree.      These  meth  re   in  trief:- 

o 
^refn"1 


4,  Mlity. 

over  oil  worl::  for  which 
it  is  better  fitto  , 

Maasgement 

.  Iwplj   ,  -  expressed  in  the 

lying 

the  •';  ,       frwr 

the  fae 
selected, 
an.fl.  finally  set 

"best  fit-'-e^,  'ng  to  hie 

1 

a  old  -ule  of  Thumb 

metho  ting.   "fter  e  thorough 

study  of  the  detail  r  ^ject  as  a 

whole,  methods  as  out  j  treatise 

were  ado^tn  .  :ave  heen 


from  time  to    time  to  co»form  to  prevailing  conditions, 
"but  the  principle  upon  which  the  system  is  based  is 
unehangT          ?  has  shown  g-  ing  result;  .        ev/  methods 

adopted  at  the  Sareaac.  Nursery  are  termed  "i'orest  Service 

hods",   abbreviates    "i  •  ..      . 
2.     Season. 


il  stock  is  trrn  e-J   in  the 

iting  having  been  abandoned  bQMMRl  of  frost  heavii    . 
ns  planting  is  almys  a  rush  job  as  it  must  be  done 
before  the  stock  starts  its  season's  growth.     Last  spring 
the  work  WES  started  ;-pril  16  and  completed  iiay  11.      It 
is  believed  that  the  transplant  season  may  be  lengthened 
by  keeping  the  seedling  stock  to  be  transplanted,   In  cold 
storage. 
3  .      Prepa  ra  t  ion  o  f  t  lie  ^ro  und  . 

tt  tion  01  orops  on  our  transplant  ground  has 
been  somewhat  irregular,      ^idle  '  •  t'cex  a  harvest  of  trees, 
the  ground   is  generally  sowed  to  a  green  fertiliser  or  is 
summer  fallowed,   or  both,   the  practice  has  not  been 
systematized  so  tbat  all  ground  IE  ted  alilre.      The 

main  reason  for  this  is  tnat  the  different  blocks  of 
transplants  £--re  scattered  instead  of  being  grouped  in 
the  field. 

If  the  ground  is  not  smiuner  fallowed,    it  is 
plowc  cross-plowed  in  the  fall.  least  a  week 

before  transplanting,    it  is   plowed  agtin,   harrowed  and 
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leveled.          mover  tL'.  ,   all  roots,   rocks 

and  rubbish  c  re  picked  i;  hauled  aw.     . 

The  beet  meant:  for  irrigating  the  transplants 
should  "be  well  studied  out  before  the  work  star 
4.     Lie  t  hods « 

5!he  length  of  the  rorr  ?;  ent  upon  the 

number  of  ran  it  crews.  It  has  been  fotrnd  from  time  studies 
that  10  boa  res  is  the  maximum  amount  one  crew  should  plant 
to  the  roT7,  for  the  '.tional  time  required  for  the 

.  t  •  • 

.^nter  to  TTtllr  to  ;>  from  the 

threading  trble,    i:  ;han  ic  roc  to  stop 

operations  and  move  the  t. 

She  V-shaped  treru    ,      ;;ide  from  costing  about 
15  centL        .      .,  i-killing   job.     Also  in  the  old 

trench,    it  was  next  to   impossible  to  get  the  root 
pro  per  I/  adjusted,  many  of  t.hein  ::•  ilin^-  to  liang  verti- 
lly  in  t.  .    ,    . 

f0*fh*  a:-.  thod"  was  to  get  a  horse- 

drciwm  1.  L4^tt« 

ilest  one-  obtainable 

wsu  secured  in  S^jokcine,   a«  eigut-ino'i.  of  trench) 

landside  placed  on  it,  cut  off  at  the 

back,   so  tU-t   it  wou_  r. 

It  wor>G  ,  re  made  seven 


inches  apart,    five  rowa  to  the  "bed,      !Tv;o   icet  ere  le. 
between  trie  be  etc  for  irrigation  -els.      £he  ord.er  in 

rov/jj  are  inede  is  shown  by  the  arrows 
on  the  following  diagram: 


Inane  g  a  round  trip  with  the 

plow,   the  plowman  takes  a  hoe  having  a  blade  two  feet  wJ 

is  the  trenehee  of  lodiMI  ttlrt  that  has  fallen  baok, 
s,     no.  straightens  ou-u  any  bed  crooks  in  the  row. 
The  trench  rfcing. 


£  trane  xen  up  by  men 

for  tuut  •)  7^1012  we  feel  can  do  that  work 

;;er  than  er  on  the  nursery  force.  in 

transplanting  is  partly  d   e  to  their  class  of  work.     The 
seedlings  are  Mi'teu  v;ith  spading  forfas,   estimated  in 
bunches  of  seventy-fiTe,    the  dirt  shaken  from  the  roots, 

tely  pruned  with  a  small  butcher's  clesver,   tnc  then 
oed  in  seedli) 


c 

t" 


# 

C 


ore  long,  narrow  "boxes 
that  will  holu   fifty  "bunches  In  two  3  .      The  "bunches 

•  re  ..  ivinishing  nai  ]  ven  Into   the 

center  c  "box  ;  nd  protected  from  drying  out  "by  strips 

of  moist  "bur?  .aced  arouna  each  layer.      The  trees  are 

not  pud cl led  or  waehecL  at  the  nurse r 77  frog  the  time  t; 
germinate  until  they  leave. 

laced  four  In  i.  crrf|(Wid 

taken  to  the  tr  nt  f-'  h  nomlng  and  noon  on  e. 

go-devil  r'rawn  1          trencher  he     •  . 

One  0,000  seedlings  for  trcns- 

ohing,   pruning 
and  packing. 

!Thre;  :  tables  ere 

oletely  coverc "  3.      5Hiie  ,    because 

of  the   strong  wind  diirir  afternoon  which  would  other- 

wise bother  the  r.        a      n    »  ents,   liov;evert   are 

o  for  ventilation*    (For  details  of  the  trble,    see 
photographs) . 

Plant Inj  :  o  blneprini  Pore; 

Service      Irnting  TKK  r£   is  changed  in  several  ret  from 

the  Yale  "bo^rd: 

1.      ?he  principle   of  holding  the  seedlings  1- 
pressurs  on  the  stem  rather  than  on  the  crov    .        suiting 
in  no  IOBC  from  0 rowing  out  of  soedlin 
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2*     Ofa®  wood  cent 

remove  1)?.          v/srized  iron  strip.      This  was  primarily  done 
to  give  greater  st  snail  space  by  means  of  t:.e 

iron  ,   so  that  the  b  M  -jlamp  of  the  "bof^rd  could  oorne 

closer  together,   allowing  the  dirt  to  be  pushed  in  closer 
to  the  tipper  ps-rt  of  the  stem  of  1  .'..ant  than  T?ould  havr 

otherwise  -ible» 

he  board  ie  V          losed  by  automatic  spring 
ol"  "bh  the  operation  :ins  the 

rd  b;^  ;:  thumb  BG         ,  i  the  I^le  1 

4.     ipiG  to  If  feet  long 

instead  of  elgh  3  iNflHRl^MP131^8  B'  d& 

to  sizty-^Hjl^.   result  ing  ir-  Dicing  of  one  end  one -third 

inches.      The  number  of  notches  in  the  boari  st 

by  t:i  shcxrH  ::  to  thread  and 

plant  a  bo^rd*     With  this  nombe  boarc  ,      eJ      e .    threader 

ter  it;  the  c 

to  the  boar.:',    so  that 

vrhen  set  on  the  e:  the  open  trench,    it  will  i  ;n 

tlat  position  v/hile  t  being  tamped 

ri!h:i  1^  one      :  .•--:.  dor  to   each 

im:: 

3?he  threa:  er  v/hich  has 

on  placed    ;.n  1  wings  opeirjbj 

r,    toward  Mr,  \vjth  his  : 
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bunch  of  seedlings  from  the  packet  which  is  suspended 
from  the  table  before  h   .   ith  the  other  hand,  and 
starts  threading.   The  trees  ere  worked  forward  with  ta* 
fingers  of  the  left       d  placed  in  the  "board  with 
the  ri   .    >or  trees  are  culled  if  seen  before  they 
are  dropped  in  the  "board.   If  not,  a  good,  tree  is  placed  in 
the  notch  with  the  poor  one.  V/hen  the  board  is  finished  it 
ic  closed  and  pushed  down  the  trap  slide  with  one  hand,  in 
one  movement,  ready  for  tl     nter.  The  empty  board  again 
before  ,!      drawn  forward  with  the  same  hand  ind  threading 
of  the  new  .,  etc. 

•***  used  per  crew. 


Anting. 

••?re  is  only  one  planter  to  e  oh  unit 
The  1  nter,  -.  fter  placing  the  empty  "board  on 
the  table,  grc-bs  the  full  one  just  threaded  and  walks  out 
to  the  trench.          the  1      e  of  the  trench,  sets 
the  boaj  on  the  edge  of  the  land  side,  tilting  it  slightly 
t)H|BM(U  then  £  jrre  rt.ke"  nc  scrapes  the 

loose  dirt  against  the  board,  packing  the  dirt  firmly  as 
he  walks  along  the  board.   1'hen  he  walks  back  one  foot  on 

e  of  the  t      Dropping  the  re  ke  in  re  cine  ss  for 
the  next  board,  he  grabs  one  wing  of  the  board  with  each 
hand,  opens  end  lifts  up  the  board  and  carries  it  to  the 
"I.e. 
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Tallying. 

oh  plrnter  has  the  ends  of  hie  area  of  ten 

rd  length  rows  mrr      ;        .    .      raw  Ho.l 
has  finished  his  row  r.nd  Crev:   .      ;j  two  hoards  of 
having  his  finished,  plant c-    ,  1  will  plant  one  hoard 
in  Grew   .  '   - :  o.  ritory  and  place  a  florist  pot  stai» 
with  hie  crew  number,  ct  the  end  of  that  extra 

rd.     if  e  eh  evening,  by  counting  the  rows,  mul"; 
plying  hj  ten,     suhtr :-c1         ing  extr 
planted  as  shown  by  t        :eef      :olute  'no  chc 
on  aye  tern-'  for  oounting  the  output  of  each  crew  is  made. 
This  system  wa»  aclc     this  year.  Previously  a  tally 

ister  t •utomatically  registered  each  board,  as  it  slid 
from  the  tttle,  hut  the  threacor  could  boost  this  device 
if  he  chose. 

A»  a  result  of  the  system,   principally  the 
adoption  of  a  sliding  wage  sc&le  and  the  perfection  of 
a  cheat  proof  means  for  tallying  the  output  of  the  crews  - 
transplanting  works  automatically,  in  the  future  the 
foreman  will  spend  most  of  his  time  in  preparing  the 
irrigation  system  for  the  newly  transplanted  area.   ctual 
supervision  of  the  crews  will  be  small,  only  an  occasional 
inspection  of  the  planting  being  necessary. 


Tim  Trrnjiiiat  Grew  -  1915 


Olson  -  in  Oi 


Po  reman 


>rvision  Grinding  riow.       Moving  Tables 

out  Beds.          Irrigating."     Seeing  to  iiopairs 


.      rives 
plow  hon    . 


3?er  nts. 

.-ies 


Cre\.  Craur  #S.   Crew  #4« 

Threader.   Threade   . 
Planter.     Planter.   Plant c 


*rfhe  foreman  xaalces  the  irrigation  laterals  in  the 
center  of  tlie  g1   space  between  "beds,  as  each  bed  is 
planted. 
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The  threaders  end  planters  are  paid  on  a 
sliding  w<T£e  eerie.      S:he  following  is  tl  od 
ing*     Each  spring  before  this  scale  is  use    , 
.^ious  men  on  the  nursery- 
force  f  re  tried  out  and 
those  "best  suited  for  the 
rorle  rre  chosen.     Grenerelly 
the  young  fellow  makes  the 


Wage  Scale 
Spring  1915 


;; '  per 
ar 


e  per 
if 


36 

.75 

37 

.85 

38 

.90 

39 

.95 

40 

. 

41 

£•00 

, 

43 

.10 

44 

, 

45 

.20 

46 

»£6 

47 

48 

•   4  «-•  i- 

49 

V-  » 

50 

• 
- 

;hreader 


•Is  wo  i 


"be  better  -  and  the  short, 
husky  MBZI  the  "best  planter. 


Seventy-:     :lants  per  hoard. 
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if O  3  0    1 J 

* 


•<:e<T  a' 


5,     Oultiv&tion  end 

!The  transplan  o  cult^vatec!  c.nd  weeded 

least   twice  a  year.      Cultivating  is  ;ith  the  Planet 

Junior  "I.  altivator.      Jhilo  the  Planet   Junior  takes 

e  of  most  of  the  weeds,   those  "between  the  trees  in  the 
rorr  ?  re  pulle  .      This  lest-mentioned  operation  is 

made  very  thorough  in  stock  that  is  to  "be  taken  up  in  the 

on  the  t  :one  over  for  the  last  time 

of  the  season,   "because,   if  left,   the  weeds  between  the 
•its  "become  r  great  h in  ranee  to  f&st  work  in  pulling 
counting  t'he   stoc'  . 
6«   Watering. 

11  transplants   *  re  v.   tered  by  furrowed  irri- 
gation.     The  ffifcin  :  itohes  are  made  with 
the  trtnsp-                  .  oh  bed  ere  made 
by  hand  hoe:            shovels.      II  on 
plow                                                        Itivator  can  be  secured 
that  will  give                              results  and  make  the  we 
lighter* 

,    >    •;    ,    >c     is  thoroughly 

about   once  evex^/  i  .        11  irrigating  is 

o   during  t  nt,    i  B  onto  a 

plot  in  the  even:  ?ff  in  trie  morning. 
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>..>      f.<  r. 


the  StcK 


"o  varied  so   f;  r   fr-  tual  counts   - 

shown  when  the  stock  is  trensplnn  r  distributed  - 

that  it  r  if  e  rent  scheme  for  making  the 

estimate  wre  necessary, 

Tae  actual   amount  of  stock  invariably  fell  below 
the  ietimate.      This  T;  e  chiefly  to  one  thing: 

In  estimating  the  .e  or  several 

assumed  average   b  o  estimated  by  taking  a  cotint 

from  a  foot  square  frame  set   in  that  part  of  the  bed 
supposed  to  be  ontation  of  the  whole  bed, 

tfuet  c.   few  of  these  counts  were  made  and  the  estimate 
of  all  that  plot  a  these. 

the   first  pi  ce,          Ss^on  is  bound  to  favor 
a  better  rather  than  orage  bed,   an"  secona,   the  fraa* 

will  be  set  in  the  best  part  of  the  bed.  ven  though 

this  were  not  true  in  cases,    it  woul        I  -  ible 

to  pick  out  ti  bed  or  sov  beds  from  a  plot  of  100  that 

woul$  give  ir  average   for  all.     When  the  stand  i:, 

;-  10,000  per  48  ,          ifference  of  1,000  one  way 

or  the  other  cannot  be  perceived  b;  >al  glance. 

iso   in  the  a,    a  hit  or  miss  shot 

few  of  1  to  be  average  ones,   will  be 

the   b,!Sis  for  the  t  ,      The  tendency  is  to 

ost  the  work,    or  feel  sure   of  itc  result  that  the  beet 
row;  3ked  as     verege, 


To  do  away  the  tendency  to  "boost  the  result 

of  sowing  or  t  lantlng,   the  methods  outlined   in  the 

following  instructions   for  estimating  at  S*  venae  Hursery 
e  selection  mechanical,   and  sufficient  counts 
made  to  well  represent  the  stand. 

The  f  i  .11  sst;  1  stock  on  hen  a  was  made 

"by  the  following  met  We  were  able  to   check  resul 

on  one  plot  of  trei  its  when  the  stool:  war    "istributed. 

The  er  -  number  of  trees 

gotten  out  was  1 

ISDLlNGr  STOCK 


The  conn  11  he  from  a  frame  six  Inches 

of  indefinite   leni.      ,    -0  as  to  provide  for  the 
slightly  varying  V  'nl  Hid  Tser    .       lae  frequency 

of  the  counts  will  he  e  following  scheme: 

o  tot  t  will  ^e  mrr'e  hy  three  isetho      , 

lie  a   "KethoC.  1,    2  enr7 
Method   1. 

11  "be  one^  setting  of  i 

frame,  four  :r         ie  end  of  every  other  bed.  The 
se-  ^ct  to     m"  of  the 

bed.  that  is,  if  the  first  count  ie  row  the  east 
on?  of  f.  be-'',  the  count  of 'the  seoon  llel  to  it 
will  be  )  from  tha  w*^>  .  -3  number  of  trees  in 

7- 


frame  multiplier  oe  the  length  of  the  "bed  - 

in  feet  -  \  number  of  trees   in  t 

"bed.  The  counts  for  each  botf.  estimated  are  recorded 
on  Form  Sn-10,  in  order  that  8  che;  /  he  had  wlien 
re  -estimating  fc  ion,  loss,  or  the  like. 

on  one-hclf  the  total  number  of  teds  has  "been  estl 
ated,   the  sum  to  the  Average  per  !:• 

compute    ,      '.;;v:  Lied  "by  t          rtal  number 

of  beds  in  the  t  ive   the  total  ctand  of  seed- 

lings. 
Method   .-. 

;3ount  will  he  maoe  from  one  Betting  of  the 
frame,    four  feet  fr  i  '  every  bed.     j-s  in 

T  1,    to   Miifcr  e   counts  s.fl  well  ae  possible 

ovr  area,    3  .1  will  he  counted 

the  c  v-2  or  '^est  enc?,   her?  #3  on  the 

east,    etc*      ?he  cottn'  ?^^HK!  r.re  then  oflBWplied 

Tby  twice  the  length  o:  t>e^^HMl4Mfe  result  added 

^e  oi  the  total  stand. 

•jho  a  ;  . 

Thie  .--ffi  the  two  previous  ones 


in  that  a  court  ^"111   be  %o?r.  er.  f  everj  bed, 

e:j  by  the  length  of 

the  bed  for  the  nui.  f  trees  in  that  bed,   and  the 

results  of  each  bed  r  total  stan?'. 


JI    OF  HETHOD. 

;  com  the  stuud  made  by 

the  three  methods. 

Method  3  will  urate,    so  |3  will  be 

oonsi  efficient.      3y~%l^  **£**  of  Probabilibie 

-ill  be  more  eii'iCicient.  tkaa  M+ttaoAl*     But  in  a 

le,   we  will  f:         ...lat  the 

,   and 

1  to  ;.  M^thed  5  ia  too  expensive, 

hod  2  will  |        98^  efficient,  and  Method  1, •  9t  , 
In  this  ci-:j;e  it  will  1       or  to  use  Method  1,  since  the 

:ence  in  efiicioncy  is  only  2 ft,  yet  the  cost 
Method  2  iii  (7ouble  that  of  Method  1. 


In  estimating  for  selection  of  method  to  be 
used,  Methods  1  and  £  can  be  taken  from  the  notes  on 
Methoe 


:.Ta  SB- 


.enso  iln.  P* 

Stock 


:  nl :        To 


: 


gotal  Beds:.:.Yrv  per  Bed  per  Sq.frt*   Stand 
Method Estimated  By  
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i'he  counts  will  be  m  from  the  setting  of 

traight  strip  of  wood  the  length  of  the  transplant 
hoards  -  8§  feet   -  placed  alongside  the  row. 

•x;ne  first  count  will  be  talren  8i  feet  from 
the  end  of  the  first  row   in  t  ,:st  "be   .       very  other 

bed  is  skipped,   so  t.  !.ount  will  be  8i  feet  from 

fc 
the   end   of  the  sec  on-  e  tird  be<5,   and  the  third 

count  in  the  third  rov;  ol   the  fifth  "bed,   etc.,   etc., 
until  the  area  has   been  cross 

Then  the  estimator  will  come  back  in  the  center 
oir  the  aret. ,    selecting  his  Bettings  in  the  same  mechanical 
manner.      The  "beds   in  which  the  counts  are  made  on  this 
trip,   however,   ere   those  that  were  skipped  when  the  area 
was  first  crossed. 

T-he  third  trip  across  the  area  is  made  8t  feet 
from  the  opposite  end  of  the  rows  first  estimate 

obtained  is  noted  on  the  special  forms 
for  this  purpose   (1  ; . 

From  ke  average  per  board  is 

compute,    ind  the  per  cent   loss,   b  ^  ceventy-f ive 

trees  per  board,   obtained.      This  per  cent  loss  is  redacted 
from  the  total  t  ited,    the  result  being  an  estimate 

of  the  jpresent  B 
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Form  S3? -ic 

.eneo  Nnree 
Stock 


T  no 

: 

BoTr 

Count    :  Eezoarlrs 

i 

: 

* 
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St g ek  01  s  t  r  ib u 1 1  on . 

1.      Spring  Bist-lbutic 

The  spring  stock  r'istri'bution  was  carried  on 
very  much  the  i:-.i  the  past,  with  the  exception 

of  one  iiroorl  l?&8g*,   H  ,       horse-drawn  trr 

\er.     Formerly  the  stoeJ  lifted  "by  epad.es,  - 

another  m&n -kill ing   job.  ^hly  ii'ree  T>igg*r  was 

i        --L  tric^  out. 

rxhe  J  •  lie  order  of 

?,   except  that  the  share  is  an  Jj~sbi§sd  knife, 
the  device  drawn  "by  two  horses  in  tsndeB.  :.fe 

cute  the   tree  a  surfac    . 

life  t>lade 

an  inch  bach  o  cut'"          sd^it:  oauats  the  rc^r  of  trees 

to   elic.e  11  -h  is    thus 

:o   result   in  a  sort  of  sflplWtion  of 

the  roots  and  breaking  of  the  soil  wben  the  slice  of  earth 
falls  into  re,    behinc    the  plow,    BO 

that  the  trees  ore  easily  pulled  from  t  ound,   yet  the 

roots  ^re  not  T?ith  the  trencher 

Of     t: 

implement,  consi  :n  lifting  the  trees  resulted 

at  the  r       The  r/iov/  r;         o  a  TO    P  stone, 


~  - 


c  using  the  9  to  j.      Instead  of 

stopping,    the  plowman  o   rig at  on, 

•      J-iin".  .It,   XL 

llo  w  *     lies,  d  j  uet  i 

device  and  teanAi+g  mnu  *1&o  n&oassfi.^  ow 

coi. 

)k  one  man  to  with 

as pads  what  tw:  j  men  ceai  now  lift  with 

'  •  •• 

rows  in  trans- 
ir.  renewed  in  trcn  1       be  can-      'ng  at 

thr  IS 

hand  to 

turn: 

, 
the  Foi^ 

large  ing  with  each  other, 

•ot  row  before  the  one 

adjacent  ie     odt  to  e,voi  reee 

li: 
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E»     F^ll  Listributionc 

Since  distribution  in  the  fall  ctrae  at  such  an 
opportune  tir?  undivided  attention,  it  was 

possible  to  et-rry  on  a  number  of  experiments  which  it  w 
believed  wouia  better  the  carrying  out  of  that  project  as 
a  whole.  By  the  close  of  the  set-som  there  was  hardl; 
principle  of  the  work  that  htd  not  been  changed  from  methods 
used  in  pest  years. 

alreac";/  discussed  under  "Spr     istribution", 
the  method  of  lifting  the  stock  wt.s  entirely  different. 

2/Letfc     ~en  in  charge  of  the  planting  jobs  were 
instructed  to  take  particular  pains  in  gauging  the  amount 
of  stock  they  coulc  plant  per  day,  and  so  know  several  days 
in  edvaice  what  to  order.   In  this  wt:y  the  nursery  had  on 
hand  several  days  in  advance,  the  orders  to  be  shipp  ,   nd 
encountered  but  few  rush  orders.    ;se  ruj;  ^  ed    ow  and 
calling  for  only  small  amounts,  because  the  man  in  charge 
of  the  planting  job  was  figuring     .losely  as  possible 
what  stock  he  needed  per  day,  could  be  handled  at  the 
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nursery  "by  a  few  additional  men  taken  from  other  work, 
causing  no  confusion  in  the  system.       result,  it  w- 
not  necr      to  pull  sno  heel  in  stock  in  re&drm-    or 
orders  that  might  come,  so  all  stoc    i  pulled  and  pacj 
the  day  it  was  shipped,  th         ,-.••£* y  with  the  extra 
operation  of  heeling  in.  -This      tion  costs  $.005  per 
thousand. 

The  men  follow  the  tree  lifter,  pull  the  trees 
and  tie  them  in  hunches  of  100  each,  they  ley  the  hunch 
down  anfl  cover  the  roots  with  a  handful  of  dirt.   It  might 
"be  mentioned  here  that  costs  might  "be  reduced  an  apr     'ble 
amount  if  some  no-knot  ty:-    ovice  can  be  conceived  of. 
The  present  method  of  tying  the  "bunches  with  string  takes 
considerable  time. 

The  pr eking  is  done  just  before  train  time  when 
the  trees  rre  to  be  shipped.  The  bunches  are  thrown  into 
the  wagon  end  hauled  to  the  packing  machine,  or  carried. 
in  large  wire  he  sleet s- 

The  stock  was  formerly  packed  in  c    ^-ially 
designed  shipping  crrte  of  two  sizes,  the  smaller  one 
holding  on  an  eve rage  of  2,000  plants     the  larger 
about  4,000.  The  cost  of  the  wood  material  alone  in 
these  crates  was  16i  cents        cents,  respective!  . 
Adding  the  cost  of  nails  and  work  in  putt'r       together, 
the  total  cost  wrs  about  18£  cents  and  30  cents  each. 
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weight  of  the  larger  box  (which  wat  nost  economic: 

was.          ounds,    this  "being  deed  weight  on  every  4,000  trees 
shipped.      0?he  cost  ras.de  it  desirable   to  retarn  the  cr-  tes 
from  jobs  near  the   r&ilrot.  t   their  weight  made  it  imprac- 

ticable to  return  them  by  r.  c>  tr? in  from  Jobs  at  tance 

from  the  rail  rotas.  In  reality,  only  about  one-h^lf  the 
crates  sent  out  were  returned  to  the  nurse,1:  .  The  crate 
was  built  '  shipments,  hut  for  the  reason  given 

above,    the  cost  of  crating  amounted  to   75>t>  of  the  initial 
cost  of  the  or&tes.      This  brought  the  cost  of  crating  4,000 
trees  to   ;}£  conts,   or  5v  cents  per  1,000.  ,    the  boxes 

about  110  pounds,   c>  heavy  and  inconvenient  container 
to  handle, 

This   fall  burlap  rolls   were  used   in  all  our 
shipments,   in  substitution  for  the  old  style  wood  crate;  . 
The  device  for  ^Mltt  the  rolls  is  somewhat  on  the  order 
of  a  shingle  weaving  machine.      (See  photographs).   Eoeeii. 
tions  for  this  device  .re  being  prepared  for  Ogden,   in 
^ordance  with  circular  letter  of  June  14,    1915, 

SV/o  six- font  lengths  of  1;  stened  to 

two  wooden  cleats    (the  cleats   eighteen  inches  nd 

the  tv/o  len  ,f  lath  yarn  twelve   inches  apart)    two 

feet  long  by  means  of  poultry  netting  st  e  first 

pltcer-    in  the  bottom  of  the  packer.     /.  strip  of  burlap 
six  feet  long  and  twenty-one  inches  wide  is  placed  over 
the  lath  yarn  and  cleats,  the  burlap  is   laid 
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a  six-fo >t  sheet   of  eighteen  inch  n butcher TB"  wrapping 
peper,     The  bunches  o±'  tre-.    ,       jfcer  beir 
pruned,    -.re  then  laid  in  t»  •         3 leer  in  two   tiers,    roots 
to  the  center,   e  yer  being  well  packed  in  wet  shingle 

tow*     t/hen  the  container  is   full,   the  ends  of  paper  and 
"burlap  are  drawn  t-.  the  to/;.      3?he   en<  e    oi  the 

burlap  are  wxv  good  hard  strip  of  wood, 

-  tamarack  -  1"  s:  I  :       The  ends  ol  this  stick  will 

extend  about  two  inchc  d  the  ef:  burl,     . 

On  these  unco"  ends  a  grip  IB  securo  .ns  of  a 

long  tool  -  sixteen  inches  -  similar  to  a  wagon  hammer. 

th  this  purchase  the  burlap  can  be  tv/is-  tight  as 

the  teariiig  resistance  01  the  burlap  will  permit.     When 
the  burlap  lias  been  drawn  ur;  good  and  tight,   this  wrenching 
tool  is  held  in  position  "by  me*  ns  of  a  cutch  on  the  packer. 
The  Icy-  re  now  free  to  tie  the  bundle  with  the  lath  yarn. 

This   completes  the  operation.      OTne  front  side  of  the  -er 

3  bunc  out. 

fhe  burlap  stripe  re  sf-ved  in  '     -'.eld  and  at 
the  close  of  the  season  shipped  back  to  the  nursery.   It 
is  not  known  whst  the  life  of  the  packing  material  is,  but 
I  am  sure  it  will  l:-st  three  j-ears.  /  comparison  in  cost 
of  these  two  means  of     rig  is  shown  in  the  following: 
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Cost   of  1  >r  Tree   Shipments* 


lag  Or^to. 


Burlap  Ho 11. 


ber  of  trees  per  cr*>te.  ,'.'.", .  .4,000    :   ~;ol.X 4,000 


Life 


rs. 


3  yoarB 


Cost  of  mrterisl:    Lumber   .,*,..    §   , 


-or 

1'OtEl 


,tl 


jugh  "breakage   r-nd  amount 
returned   from  fielr1   before 
?   second  shipment  i 
106        .30  is  onl                      16 
cost  of  the  crates  for  a  two- 
year  service,   ma  the  total 
cost,  for  that   period  is    


Cost  of moss 


Cost 


Actual  cost  of  crating  8,000 
trees   •••••«.«•«•«*•*••• $  •& 


f-       ne"- . 
V     •OOj- 


ts 


Scrap 
Lumbei 

L8 

.066 
5J 

.14 


14 

Shingle  tow   ...    .012 


12,000  trees   .. 


.15 
.Ol-l/ 
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a   from  *   considerable  lowering  of  cost,    the 
new  Be  the  d 


•v-ertisement:   The  >v  re   *t  tractive, 

their  open  en  Os   display  the  contents  to  ?ge 

number  of  people  who  see  the  loading  of  express 

the  car  windows, 

Is  fieri  V 
ier  to  }  en  route  th/-n  bo>ff 

floe  es  per 

(  approxir.  e  t  e  ly  •  •<  )  . 

A  better  pack  for  es. 

i'he  average  per  bundle  is  4,000  trees. 
Weight,    ninety  pounds. 

Etsy  to   fondle  at  the  plantation.      ihe  bundle  will 
not  bre  tbrorai   aroun 

whole  bun,  ;/  be  dipped  in  weter  if  so  desired, 

of  Indr-:.          1  bun  che 


The  trees   £o  not  heat,    in  the  time   it 

will  to  tr  p<  rt  of  the  District. 

These  bundles  left    :          vfexn  pi  ce  for  six  days 

the  trees  v/ere  cool  and  moist  when  the  bundle  was  openeci. 

1  trees  were   packer   in  a^Mftgfer 

moss,  t  spring  some  ex  enting  was   done  with  shingle 

tow  -  the  saw  feerf  from  a  :  le  mill,      fhe  results  were 

nisfactory,    so  all  fill  shipments  were  packed  in  this  and 
close  record  of  the  condition  of  the  on  arriving 

Its  destination  kept.      All  shipments  were  reported  to 
have  been   received  in  good  condition. 

For  short  time  shipments  ,t   four  days) 

the  raosB  he  s  no  9  over  the  shingle  tow.     The  1  st 

order  of  moss  came  from  Msconsin,    costing  -130.00  per  ton 
F.O.B.   Haugsn.      It  v/as  necessary  to  fumigfite  this  to  rid 
the  moss  of  the  larch  Sew  fl-v .      '-'he  shingle  tow,   on  the 
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otaer  hand,  is  gotten  at  the  shingle  mill  less  than  a 
mile  from  the  nursery,  at  the  cost  of  hauling  only.  Lrst 
fall,  about  seven  tone  were  hauled  rnd  stacked  at  G  cost 
of  , £,OG  per  ton. 

Shingle  tow,  like  moss,  will  pack  about  1,000 
trees  to  the  pound* 

oh  bundle  is  stencile^tto  Bhow  the  number  of 
trees,  species  and  age  clsijs.  Uext  year  the  new  stencil 
design  of  standard  badge  -  supplied  at  Ogden,  will  be  used 
on  the  bundles.   1.  o  the  form  on  the  following  peg«,  sealed 
in  an  oiled  envelope,  will  Accompany  each  consignment.   This 
is      trict  C  form. 

v/ateh  will  be 

u  attempt  rne.o.e  to  put  the  operations  of  this 
project  on  a  sliding        La  siinilcr  to  that  now  used 
in  t rins planting. 
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Sir: 


o  foil  shipment  of  nur 


oes  consisting 
ern  Pacific 


bill  o;  ing 


•  • « • 


.    com 


M, 

...ujViV-er 
lle 

Sjpecie- 

Ajg 

Source  o? 
Seed 

Remarks 

tf) 

] 

'}  — 

keu 

rtilized 

• 

tterroot 

Unfertilised 

!?hiu:  ie  the  final  sM-nmont  of  ,???t;«f?.79lj  ?9.     stock. 


B;  o  reverse  oi-e  of  the 

enolosec  oi  this  letter,    the  condition  in  which 

trfcf  rou  s:r  triot  Forestei 

er  thct  we  may  loiow  whev 
oh  ro  neces^  i  our  me 


in 


(Over) 


irections:      Consignee  should   fill  out  this   report  in 

lioate   on  the  two  forme  received  from  the  consignor, 
forward  one  to   the  District  Forester  .       :.  the  other 

in  the   file 


o  shipment  reached  ena  of  railroad  or  stage  line.  .S 
e  received  from  railroad  or  stage  company,     :  .  3-§i  .  i?}$t 

ting  site  .........  .  ..................... 

re  tr  >t   fron  transportation  GO.? 


in   detail  if  in 


.uu 


til 
in  t. 

012 


the 

;  was  there  any 
eof  wilting-  or  of 

WMy.*  ^ 

rial  position 
the   condition  of 
tt^ose  near  the 


.gfcggp 

conc'itio  whole? 

I  lent  co     on. 


"Oat  A          Sept.    18.    19 1C, 

tJ        •»««»*^«»t»«I««»»TIe» 


(Signed) 

4."lp\  Forest  «  is  or. 


odling  Stock  Distribution:      o  ig  stock  is 

lifted   from  the    bocls   by  moans  a  ding  iorke.      -•'    horse- 

.7 ill  lift  the  see?"  be 

converted   into  an  underground   root  prune r  for  1 
be  beinf  oa   on,    but  ->t   it  has  not  been 

DO  jTXOC  v90  • 

(The  seedling  stoc1  Lied  and  pecked  in 

the   same  manner  rr;  tre   1  ts. 


ge  of 

,     >on  leross    ..............  1- 

,   .  onticola    ..............  1  ^  2- 

P.   stro'bus    /.  ;'•  »*V.*.  .  ,  .....  .  1 

r»ni    ..........  S-S 


Lariy  OCCD  ..»,.*•«    S-l 


ays    plieat 

Ht  •  • 
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Labor. 

There  has  been  no   difficulty  in  securing 
temporary  Icbor  at   the  nursery,   at  an,  0  of  the  year. 

Ifcile  most  of  this  help  consists  of  floaters,    still  there 
are  sufficient  old  hands  available  to  carry  on  the  work 

to  the  -ent  clt;  or 

in  1915  were  as   folio v 

ciov; Ci;  c    sliding  wage  sci 

on  other  crer/s §£.75  per  day. 

nursery  work £,00 

?o  reman  ....... , , 


, .«, **«*,«. o.25 

Cook  .........**. 50.00  ino. 

Sluuky  ...,,..«., 55.00     " 


tue«o  vf,  geB,    the  men  ;^o  cents  per  meal. 

:Lt5  anioujti  ^rs  the  -    •      :;  ox  running  meet:. 

,      ue  following  changes  in 

.-©  contei 

1.      l{'he  men  on  v  3d:  Distribution  crew  will 

be  paid  .oee   rate* 

S.      Tlie  initiol  v;r.ge  on  other  crew.,  will  be 
reduced  to  $2.50  per  day. 

3.     5?he  cook's  wage  will  be  raise  a  to  $55,00 

per  month. 

The   initial  wage  wall  be  further  reduced,   until 
it  is  $£.25  per  day,   but   it  must  be  reduced  gr,  dually  to 
thie  amount.     When  §2.S5  has  been  standardized,   the  foreman 
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,    EI  number  of  nt 

Improvements  were  xaac?e: 

high-lir  ructed 

to  p;ive  ter  for  the   see';   "bed!  estic 

p.  .          e  total  cor  ;  ch  -  vmieh  is  over 

1, xeet   -  was  $88" 

long  was  laid  over 

the  sloac;ft   in  £:,  ;.rsery  to   enable  us  to  get 

river  M0d  v/iienc'.  .       ormerl;/  it  v/?.  iry 

to  go  arount    over  t'he  e:  road  bridge,    then  back  and 

ver  t>  t  about   1/4  mile 

hauls,  to  be  g<  on  the  water  in 

o  river  was  Ic    .  :        ing  wae  POL  :is 

bridge  also   reduces  the  3t.      The 

cost  of  oc  o  bric^o  wa«  ^^88*00. 

^he  v:  -1  with 

o  by  fror 
roclc  eli.  »  ixturu  '.     nis  rock 

ino  i;     1  bincer,  so  the  oiiect  is  very 
IHBCh  like  .  on 

thic  v.ork  were 

.  i;,  tl         once  was  set  out  in  front 

of  the  nursery  ;  -          °^  $*«E6  P«r 

rof  .    c::      lenec  will  be  put  up  on  the  other  side 

o- 


next   year,    in  front   of  the  nurse:-  out:e. 

The  District  storehouse,    formerly  used  for 
storing  planting  oquionant  convert: 

into  £•  btrn.      This  b<  3  mafees  e  roomy  bem,   he-Ting 

two   single  and  a  double  st^ll,    harneajroo.-  a  , 

Loft   for  15  tons  of  hr 

:  •  .-•)  Mj       ^       -'.<"-       M  AVA  Y*      4"/*i       Cf  A*>*TrA       €*  O 

•     •  '*         •  J>x/  uLK/  s»/          t  ••..,,  \J   y  %9  ^  |/  \_J         |^  ^  j.    y  ^p         VA*^?        dlpft 

to  a  tool  and 
sto 

- 

mstru 

in  ,      buil 

tw«:;  .  i . 

on  ekide  and  moved  to  the 
;rves  as  8  bla     "ch 

ine  up  all  buildings, 
in  a  systeiaatic  order,   but  this 
work  cannot  be  finish  ..'.ngs  now  no 

ids  are  bed.  ng 
plan'-.o  ,   hedges  aii  ,    In  an  atter; 

bring-  Me  value   of  the  nurse ry.      It  is 

felt  tlii.t  <n  i  e  nu:  -irlly  to  the 

Service,   because   of  the  1   i7-:e  number  of 

tourist  LI   .  .oraer.      The  r-ppro 

to  the  nni1  u-tise  ;  by 

;-h.     .'11 
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visitors  n^wc  of 

residence   in  >t  at  th< 


.•ovements  i  re  conte  ed 

a  the  transplant 

•one. 

'Oinnen''  t'hj  neion  loot 

"bridge  "be   const rtToterl  pcro;  e  St.   Repie  Kiver.      T; 

^p  u  ^el  "between  the  nuroery 

ont  I-  not  only  danger ous,   "but 

-;  me  turn   for  the  entrance  to  the 
•aery* 


- 


Cost  of  Improvements 


at  Savenac  Nursery  up  to   January  lr 

Nurserymen's  house ,  . |650.00 

Office    , ..................  172.00 

5?ool  and  storehouse 575 .00 

One-hslf  interest   in  lolo  Forest  anc*  nurse 

bunk  house   .............. iff  . 

Gook  house , 575.00 

Commissary * >, SO. 00 

Stain  and  painting  of  rough  buildings   in  above....  1:5.00 

Eoot   cellar  »«*,......., 50.00 

Bath  house   ......,,...*... 65,00 

Bam , . 405.00 

on  shed , 50.00 

Other  buildings  -  v;ooi!  shed       blacksmith's  shop, 

meat  house,   etc. »Y.  *,  300.00 

Clearing,    breaking  and  fertilising  the  l^nd 5,640.00 

Fencing   ............ ,..,,..  200.00 

:s,    culverts,    bridges,   wr.lks,  Ing 

pf-sture ,    el  c. 490.00 

Water  systc  .tches,   gates,  ,    flumes,   etc. .1,490.00 

o   fittings   -  wi  ter  system ,  a , 850.00 

reen  frsmes   .  * 600.00 

ols,    implements,    cook  house  equipments,    stoves, 

leous  sm^ll  fixtures"  ont. .2,800.00 

sery  team  .......»,.,. 450.00 

2otcl    $15,617.00 
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PQL.OY* 

!          •  •  ••  aent  will  be  further 

carried  on  in  general  nurse ry  practice.      fPhe   Development 
of  this  system,  however,  met  "be  t  and  every  move 

o  well  studied  out  il 

In  a  brOc  ense,    tact   IB,    in  changes  that 

will  secure  a  greater  pror  the  management 

directly,    -  employee  -  s.nd  pave  the 

for  ca:-  on  all  the  work  on  a  strictly  scientific 

oment  basis,    the  K  t  of  the  nursery  can  be 

bettered   in  If  boun     . 

To   illut  BJ    The  h;;  rdesi  in  introducing 

iCc 1  chc  nges  in  m  is  to  make  the  me  up 

their  prejudice  r.g  Innovation,  "stand 

;.8m'    on  the  ol          •  of  t  :lngs.         more  scientific 

.ner  of  handling  ness,  work  aniiaals,   improveroents  and 

oo,    ;  nd  better  syateiss  ndling  atoinistrcLtive 

work  are  crowd  in;  nursery  schedule  for  Attention. 

/Iso  new  devices  for  othet  projects  are  to  be  experiJQier 
with,   while   the  slov,  .:ess   of  helping  c.nd   coaxing  out 

100^  efficiency  i  o  and  adjusting  wage  cobles 

IB  being  worked  out  v/ith   detailed  tir.o  ctuc'ies. 

:ctlon  o:  M.-y  ste.         ill  be  & 

daily  during  the  sprlr  surra-'Gr,    in  order  th: 

se  or  other  injury  to  the  etc  be  detected  end 

rer;  rable  damage  is  done. 
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It  is  believed  that  r>   revision  in  the   oost 
keeping  system  at  the  nursery  will  be  necessary.     Up  to 
date,   fcll  itens  listed  under  permanent  improvements 
dating  b*rek  to  1910  h  ve  been  given  a  ±\.enty-yeer  life. 

le  perhaps  the  g  st  portion  of  the  total  erper, 

tures  for  permanent  improvement  will  outlive  the  twer 
years,   still  there  are  many  iteras  which  will  not. 
attempt  will  be  to   3m'ge  the  length  of  service  of 

these  l&st -mentioned  iteras,  thus  clear  them  from  the 

books  fiB  soon  as  is   Justifiable. 

11  land  ci  :i,    disbursements  for  clearing 

the  land   originally,    ':nd  subsequent  improvements   in   firt 

ve  been  charged  annually  on  .    tvrenty- 
depreciation  bj  sis.  clearly  an  error,   since 

there  is  no   depreciation  whatever  on  lend,   but  rather 
an  increased  value  r  to  yetr,  both  for  land  and 

ditcho    . 

Hor  shoulc?   interest  on  the  money  expended  for 
mprovements  be  charged,   unless  we  mrke  interest 
charges  also  for  tools,    implements  tnd  all  items  under 
permanent  improvements. 

om  the  summary  of  costs  in  this  report,   it 
is  shown  that,   fiside  from  the  amounts  expend ec1   directly 
on  each  project,   fc;0.34  lor  nimals,   $1,108 .50  for 

ministration,      1,    71.58  for  Mrintenamce,    and  $681,88 
for  Apportionment   of  Permanent  Improvements,  must  be 
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apportioned  among  the  Biz  major  projects.  These  amounts  afieo 
the  actual  cost  of  each  project  very  appreciably,  and  as  a  res 
project  costs  of  different  nurseries  cannot  "be  fairly  com- 
pared un3.esti  the  cost  keeping  system  is  st&nderoiz 

I  slioul     3  to  have  you  inform  me,  whether  or  not 
I  forest  Service  nurseries  charged  to  their  costs  of  tree 
production: 

1.  Lan     rges. 

11  items  under  permanent  improvements. 

3.  Clerical  work  done  "by  officer  in  charge. 

4.  or's,  or  othe :i.    ost  officers1  help. 

5.  The  time  the  draft  anir     c3tually  spent 

on       oject,  which  at  $1.00  per  day 
woul  ount  to  only  f 100 .00 

a  year,  or  the  cost  of  keeping  the  tc 
when  working  and  in  the  stable  the  year 
round. 

I  think  it  r     ole  to  take  these  queries  up 
with  the  Washington  Office,  in  an  attempt  to  standardize 
the  cost  keeping     om« 


Respectfully  submitted, 
igned)  D.  S.  Olson 
In 


a.-  ry  16,  1916. 


Savenc  Q  Ifurser 


Cost  JMIft 
Project  2 
S 


labor 

Totel 


$877.04 

.28 


$306.32 


529 


r  Year  1915 


Cost 


.(58 


•oject  Appor 


ti 
8, 
9. 

10. 

11. 


:  Animals  .  . .SS.39 
nistration,184.75 
tenance  ...  61. 93 
azwnt 

ro vements . . 115.64 

Ouc'.l      .«••*«»«•*•• 

Grand  Total.....    S7PO.O"! 


.10 
.35 
.12 

OT 

.  ZjJ- 


<$  1 . 36 


-perimental  l)edB  are  not  included  in  the  costs,    since 
they  are  not   include  a   in  estiaatfS  of  stock  on  hair'. 


II 


v'n.v.o  ..'uraery  ,  t 


Calendar  Ye^r  1915 


Operation  Hours 

1075   ----  §£85.15  Including  threadin  nting. 


'oraan  .......  .  .    1£5   ....          .        rime  spent  on  irrigation  ehaiged 

to    -/r-:  ;"eot  4. 


-lowman  ........  .  15g  ....   60*30  Time  spent  on  irrigation  oh&r 

to   Project  4. 


Horse    ....  .......    160   ,  .  .  ,      23D.OG 

>         ood  ................   10«00 


i;;,9<.-  lor  plowing  er          crowing  ground. 
Ilovin.  from  : 


Icing  up 

odlings    .......      •         »  .  ,    178.  S6 

Ifecovering 

Transplants    .....   164  ....      €,,.67  Caring  for  transplants  covei- 

rt  from  plow. 

Hardware   ........  .  ....  «  .  .  .          .  15 

•3    ......  1786.09 

L!ot*:l  -r  nsplanted   1,567,050.  i  cost   of  Transplanting  |.50. 

Minor  Project    '  p;;ortionEienti  Per  M« 

8.  Work  Animals    ........    $53.39...    . 

9,  Administration  ....*.     184.75...    .is 

10*        'ntenanee   .........        61.9,,..    .04 

11.   Jrermanent   luprovonontc  11S.64.  .  .    .07 

J41S.71          .26 
Apportionment  from  Llino  "ts  per  M.     |.26 


Total  Cost  of  >lanti  v-76 


III 


• 


Xisanrseraents  __.          Post    ;-.•- 

Labor   ,, , §356..          1,; 

Linor  Project  ..  portion- 

. 

V       *.-'»-'«t-«/  V       •V*X 


9. 


tion 134,75  .1C 

1C.           itenance  .                        ,04 
11,      /          ont   Im- 
provement 8     11;  :  .  r''\ 

*  • « •  .       :^i  _. 

Grand  Total    .....    $770.  I  .54 


IV 


Cost 


i!3bursei7ients  got  si  M.  Cost 


Equipment  &  Supplies 

£      2*55  1,171 

Labor  .........  JS58. 

S?otal  .....  ..  ........    §861.  ...  .....  ¥,   $  0.23 


-.'J 

onts  : 

53.39.  .....  ......  ....    |  .05 

9.  Adivilnistr. 

on    .....  184.75*  ,  ,  .......  16 

10.  Malntenarice     61  «C  ,  .........  ...        .04 

11.  Permanent 

Imp  ro  vement  sljl^.  .10 

......  .  .....    $413.75    ----  .  ,  ----  7777     0. 


nd  Totcl   ......    $674.86    ..............    $0.58 


V. 


jteyenae  Burse_rgr  Cost  3)ata 

°2§£tJ> 
Sto          'atribution 


_bursements  ~ 

_.v. 


..........  .20 

ir°    .....  1.260 

f  >»  «  •  •  .....  .  cC 

Shijj^»  Ore  too.  .53 

aiot^  .........  7^777.  jee?.,- 

ect 

;s: 

:-  als     . 

9.   AdminlBlr, 

tion   ....      117.60  r- 

10,  t<je  .20 

n  T          TJ^.  __  L      -r  •  •  .  •«» 

11.  rer       ant   I^i- 

pro-vc.!.ents          .     . 

•^  ........  Trnrr.   2 

^>r. 


Fall  Stoc  -.;rl-butlon. 


Labor  ,  .  ,    .  .  I  lsl 

^lap  .        .....  .22  1*1"         v  •-; 

idise    ....          9.11 


Pro/not 


Animals     20«07 
cUaliniBtra- 

on   ....        67.15  .06 

•  73 
11.    Perms  sient  Im~ 

Prov'  «J34  ,04 

5?otal   .........  .  .....      145  .  19 

»*al   ......  • 


Complete   Total   ...      ,1,460.05  .47 


VI. 


RETURN    FORESTRY  LIBRARY 

TO— ^    260  Mulford  Hall 


642-2936 


SEMESTER 

2 

3 

4 

5 

6 

ALL  BOOKS  AAAY  BE  RECALLED  AFTER  7  DAYS 


DUE  AS  STAMPED  BELOW 


UNIVERSITY  OF  CALIFORNIA,  BERKELEY 
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